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. iff lC^:x^N i: U > XMI^<?5^<?^^^ 'V mmliiTT^^i^^. HU % <^ il * i?^ ^ Jfe 'l± 

a 0 . 0 1 P a • s \^Xr X ^ ^ z h ij^n ^ L < . z<dM^. v ^'^n^m. imm:<r) 
i?^) ^fiJS^ $ H± c i: ic ck ^ . ife#<?)]gii!i^^±#$ -It. Hi^ ilX W ^ S It ic < 



[ 0 0 2 8 ] 

(a tm) X'S^^ t B ^mi^^^^l^'^'E Ji ^mX'S^h ^ ii^MMf^t'^ ^ t < li 0 . 
5X1 O'^--? 0X1 O'K ^lc^^L<li2. 5X1 0"4~50X1 0~^X'^*) . Zfl 

'h^m.i^^)^mftt^ 0 . 5X10 -^iiirx^^Mo^ i^- ^t^^^^ ltz-^ j ^^-^ >v 
<'5rSo ^fz 7 0 X I o~H:i±.xs^^ t iz mm <^ ^i^^ olk^\l-t ^ fzdb. m#<^taiix 

[ 0 0 2 9 ] 

0° i)-^ 9 0° . ^izttf ^ L < It 5 0 ' S 0' T*>»). ^ fz . 5^^'^X^CaF2 

r^t<7)V > Xtin t<Dmmnitttf ^ L<li9 0° mr. ttf^L HtS 0° larX'Sh^. * 

IE BH # g >t Hti L 7. h (^rziimm±mm) o° i^rx^^ 

^ v y'lzrt LXmi^t^mA^ fi\z < < . ^fz. m^:^^tLX±m. m Pif t x v 

y'T y K ^ y ^ x<<7)m. "ii^ fzM ^ml^t^'m^ izM^ L^-f < tt ^ . —n. 

< ^ ^ . c:<^J;-7 'S'^^ li. Immersion Lithography Mod 
eling 2003 Year— End Report (International 
SEMATECH) tcKtS ^ ti T ^ „ 

^fz. '^^izM1±yi<<^mnm^xm^^ ^tiX\^ t\Eim<^ . mpfimWAlz ^ ^m'MX ^-^ 
tihfz^. ^?l'Sj\(7^'m,W\t^M^1iii^mi\^z}zti^n%\^\-^. M#l5^^c^^ 2 0 "Cicfctts^ 

ffl^;0li^^^L<li5 dyn//cm~9 0 dyn/^cm. :glc^^L<tt2 0 dyn/c 
m-^8 0 dyn / cmTcfe^o 

:2|^^H^<7)i^#i: U i/Xh^ffli:<7>fiM^ il T it ^ . 31 >^ ± JB l]l ^ f$ ffl "t 

-5 C i: fiM^ ^a$t#-t -5 C i: ib^--? § -i. » iff *^BH <^ ^ ^ a6 . i« 

[ 0 0 3 0 ] 

# S fiJ ffl ffl li ic=5r o ^ . «m'&i^#<?)|IMib^~'£^^ i: =5r » Lfc/?*oT. 'm^<^^ 
^\z ^ ^'^'"^XfytsiV^ z tt^'itf^ L „ -;g tti M <7> IT fffi a H P L C # ic § ;^ ic J; o T IT 
fffi of 16 T' ^ ck 0 iEaitc a 1 9 3 nmicfctt -2) Hi^7tS)t)^\ U x h fi^^ ^ <7) A ic 

L Ttia6T«(/ETilo-i. '^^<:r)^it^jB^-t ^ Z t \Z ^ Wm^mx So ^ . M # 6^ 

=5: -i^ # tc it i- ^ S j)< i: LTii. ^ -5> fP ffi ^'J 4^ T T u ^ h ft MKf<;) uSt^j^ J 

ic J; -5>>i7S^,l^lcfel+§ 1 8 0#vg)t^<^l c m ife ^ It ^ fb ( M« It <?:> R^t^ )^ - 

^S«iu<7)n)^7tS) ;b*0. 0 5 1iiT. ^SL<tJ0. 0 2 lilT . Mtc^^L<liO. 00 5 
IdTX^^ z tti^'ttf ^ L w c 
[ 0 0 3 1 ] 

*^Bi?<?>i:gflstif$;iiittTT^tf&. ^'X. ^\xm^m^'\i.t}^i^^ut^^x^^ z t t}-^n 

S L M # 93 icii g| A.>^. a 2 5 °C i^M ± T afe -g, C i: S L < . 5 0 °C l-:i ± T ^ C i: ij* 

^ ^ t L . ^ A.>^. ti ^ S L < a 1 8 0°C1^1±. ^ ic ^ t L < a 2 3 0 °C lii ± T ^lo -5 „ 

S/i. 2 5 °C tt •& ^ tv JEE 5 0 mmH g liiTX^h^ Z ii ti^W ^ L < . ^izttf^ L < It 
5mmH g llLT X ^ ^ o 



ttlcHILTti. -m'l4^'l4;b*iB: < . ^ib*^'l4. ^^JS'I4. ^M^'tt#<?> vMb^ 

L < a 7 0 p p miiiJiT^ . Am e s ijtM<^*n*lir#'l4T'*>'Sv«#**^ * L IStttc 
[ 0 0 3 2 ] 

Z t h^ttf ^ L < . ^izttf ^ L < It 9 9 . 0 % ±.X' 3h ^ . mzttf ^ L < mmib^ 9 9 . 9% 

lil ± T *5 ^ o 

iff tc. 19 3 n m#S7ti^:^lC V^T . Hl^Tt S )b*^ S U 7 ^ > ^ i" ^ fb^i^ . 
, ^;^.t^-J^S. 3i-^;i,S^^^-t^ft:^i^#^SiJ^li 0 . 0 1 fiM% * illT ^ c i: 

t}-^ttf^L < . 0 . 0 0 1 S M % * T ^ -5 C i: ;??^-;tf IC ^ $ L „ 

OOppbiilT. MlclfftL<lil. OppbliiTT'*>-So 

$ fc. ^mit^ <^mMmttltttf < It 1 OOpp mlilT. mzttf^ L < tJ 1 0 p p m 
li^TT*>S o ^fz. iff IcMt^^IC li^SL<aippmlilF*3. ^tC^*L<lilOppb 
m 1*1 T- ^ o ^i^-ilS/b* 1 0 0 p p c ^ ^ h ;§i¥^^ic J: ^^ftixICv^tc J: ^3!lii^ 

mm ttc ^fzdb. m^c'&.^'U^ t£\-^mitx'3h^ z ti^^n^L^^. Mitmizit. ^mit^m 
mfo^it^mh^my^'&.^^-t ^ (T^i^vi^tt^) it^mx^^m^izitwm'^y^^m'ii.it^^ 

[ 0 0 3 3 ] 

^ <7) f b Q- 4^ . njm<^itaf!}tLXA^X^^i}^. *>^vMi. K?¥<^ft ^ <7> □ R^vi 
fc J; ^ A ^ hT IE =5: JII^ M ii i- -i. 3 i: T' S -S » 1-::>IT. ^it^m^m^'Alz-oK-^X Mit 

m^mi-fxMm-t ^ « 

X . ( 2 - 1 ) XTjKLfzit^^iZ^x^Xlt. ^ik^- ^ :^j^i3-^X ^^m)^. 5 
•iEl3^^<7>mW3C'Httfc d: ^^rtt^JiM^^-ii . MlCtt:^^ U >(7> M it iO ^fe fi^ 7 ^ ^ 

ffe. '<>-e>. -r )i ^ )i -<y ^y . i 3u -j- y v v y . Tyv^^y. ^ ^ofiLco^m^^M 
is ^ x/^ ^mW'it. -<y '/ ^ t y :c y is ^x/^ (T^m^^it^^hfiM^'^it^m . t° >; > 

j= ^'^<?^i^4if^#c?^s^#lr fbn-i^)b*#ir ^ tixfeo. f^.m- 1 ^ v 9 v y jku y 9 

[ 0 0 3 4 ] 

-hiefb^i^ ( 2 - 1 ) ftli it ic f$ ffl -t ^ 7 9 L y is ^u-)- y 9 L ymmit^izit±m 

SL<tJl OOpp mlilT. Mtc^^ L < a 5 0 p p m i^M T T 3b » fitH^^fbo-i^ 

<?>#WM** 1 0 0 p p 3 X. ^ i: MEI^ fb^ t/ ft* ft:<7) r^</) W i: =5: ^ 

7i<-^jx)tv<^]iitf ^^i-f ^ iHH i: ^ftn. fb^i^ (2-1) ^\zmmn^^ it^m\z^^'t 

[ 0 0 3 5 ] 



^fz. iff [c. it^fd ( 2 - 1 ) ioi h . c i s - ^ ^ ') y ^fzli t r a n s - ^ 'i > 
. n ^ Li-^ -h y 9 b y CD m.f^ It 9 9 . 0X1-11.. m \z ttf ^ L- y 9 b >(/) mf^lt 9 9 . 

[ 0 0 3 6 ] 

^ 'J ^ A # c?) * ^ IR ft!t! ^ <?> tic i?^. ^2 V • t 7'-T^> . — V >l ' ^ ^ 

^ ft* ^ tt . nXH<?>ffli?^^^^Lvn 
^jb*JH#_hlcffi^i( ^ tl€> C i: ic ck ►) . :!K * f b <^ Jx 1^^ S -5. ft!l . :ff ic. SS. ffiffi 

I^JH# LTIJ. Si02. r-Al203. Cr203. Ti02. Zr02sMgO. T 

h0 2s iim±. 'ifi-\^)km^^;tfm\zi^m-t ^ z ht^xB i> . 

IC7§^ L T ixltv $ -if ^ i^fflvS ^ffl ^ C i: § ^ o 3 <J0 4^ T' . ^Wtk ^ ^-^ V is ^ U 
C^il S ic f* ti S 36 §f * L „ 

MfflvS^ffl ^ Jt^. i: L T ti- -v ^ . a^V*^-^SLv^. f£ ffl i" ^ ^ « [i 

36. jx ^ 5t ^ i± S 36 tc I J M ^ M ^ iJ'^ =fc < L. SSfc J; 2/^**J±*^-?Sv^^frT'jxl^;$ 

zh ij^itft. Lvn M#fl5^c^iM^«*«ml^-^ 7 5^ u > ( 7 5^ u >|^ip#) Wlto . 

0 1-^1 0Sfig|J-e7K*i±;b^'5^1 5MP a. JxJt^SSli 1 0 0 °C ^ 4 0 0 °CnftXJx!t^ 
S fc. ;c a- iff 11^ 3C »C 2003-160515) tCifi^ ilfz^'AlZ J; -y ^ ;U 

vstcj;^. ^f^x B m ^ m ^ z t X B ^ . 

[ 0 0 3 7 ] 

±ie<?^Jxi4>lciD v^T . JxP&$Kib*tJ ^ ^ L < a 9 0 ^tc^ ^ L < ti 9 9 %i-:>l_h 

-5. „ 

. mM\ii^(^^m^n^'t rzdb\zmmizfzc rzn^Ammm^'n-^^ ^ z t fj^ttf^ lv^„ 

[ 0 0 3 8 ] 

±$^it^ ^ ^ ^ h y ^ \^ n y > ^ ^ y 9 =c y It . if^v y ^ um 

f^HB<^fU$!^'E J V— i: {^X^^X Z hti^^hnx\^ ^ 'J ^ u -<y 9 i; ^y ( e x o 
. e n d o ) %tz\t % x\ A o 'J y X2 -^ly 9 'J -J^y ^ . 31 >5: * T tRv^ L . %h 

tifz^ h y Hni-'^ ^ VI -<y 9 :j^y ^M^^'^^^'AX'MM't ^ Z tiz ^ 'O M ^ Z t 
XB ^fz. 'J 7 X2 -^y 9 iy' :jzy hMfi^lz e x oH'\lW^Urz\^^^\t'J'^ ^ a 
-^y 9 'J :j^ym'\^W'^^m^. M^'5rM^^fflv^TM'ttC-t-g> 3i:tcJc»?exo #^St^ 
l3^tcf#T. ± le <^ jx ^ ff -7 . t/iti. endo (endo. exovSn) ^ 
i?n-<.>5'>?3i><7>7K^^tcJ;»)#/cendo (endo. exoMo") -T^h^tHn^-'v- 
7 n 5^ :x > ^ ii ^ ^i! ,^ ic J; S'li it^t ^ Z h \z ^ ^ e x o ^ V y \^ Hai^^^-^n 
9 3zy ^•^MH^\zU ^ z tt^XB^. 

H^i^' y ^ u y 9 y~ :r.y It . —^\z-i-y^^Mi^M^ft^^^^^^h^^C^m^^iz 



#Sic#^ti^>- ^ n -^y 9 3^ y ^ 2 Mit-f ^ z t iz ^ MM^ tiX\^ ^ o z^i^ y 

^ X2 9 :3^y \t . Mx.\t. b - ^ 'J ^' r2 -<^ — )i J )i )i i(.y^cr) C ^m'9f^^<^)ikit 
7K^;3^^^^^l4if^ L T a•^ Tv^ ^ Ztih <r) it^l^ t,^^^ \^xv^ ^ h . tRv^. ^'ttft 

mitLrzij<7)^i$.m't^zti}^ttf^L\^. z<7^ Jt a ^ s l < a 9 5 % lii _h . ^ 

^ $ L < i J 9 7 % W ± T' S> -5. c 

^fz. ht^'J ^> ^ r2 -<y 9 i^^ :^y \t. #IJ x. jx It^ <^ <"j!t! ^ ^ i: ^5: ^ fit H fiK ^ ^ * 

M*^^>'5r Z h i?^-^ ^ L < . ic (i . 'J y n y 9 y ^ \zWt±-t ^ #fil^;^5> 

)!?*^SL<li 500ppbiiiT. :^tc^^L<l±50ppbii>lT-e*>^= # fitH fiK ^ <7> M 
)!?* 5 0 0ppbT^^i: ItX^lc fett ^ v3s ix 1^; Ffl S ^ tl^i" < ^ = 

ccT. m^i%nft^^h\tmx.\t. mmmn. 7tm'\kmm. ^>iij^'9ym 

. 7.;b 7 ^ KM. ^ 7 I > >5r ir'cT^^ltSI ^ a^^fb^^iOff^.lBX'^pfti- ^ firL^7um<?> 

,^>M^.«ti^ L . fitUfb^^Tt^tmis (SCD) _^-e5>*f 

-t i> z tt'x^ ^ . mmnm^itmx.\tm^ 2 00 1-1 s 1 2 1 7<?>^viicj:^m3^i- 

hZh jb*T# So M^^'i-^'a-o^ :r ><7>7K-^tti>^60)^^— 2 S M ^ <^ ft* 
^ ffl T tf 'Sr 7 C t ;b^-T S S o I^tK;?^^ #0 iJ'^f Hi BH 6 0 - 2 0 9 5 3 6 . Hi 2 0 0 
4- 1 2 3 7 6 2 \zm7T^^ tiXx^ ^:^'A\z ^ "0 '^fts: "7 Z t i)^X % h . ht^<^ :^W^\zmm 
^ ff 7 3 [C J: ^) h ^ t H n ^ n > 5^ :t > ^ f# § 3 i: ij^^T § S . Mx.lt e 

3 h i)»T-§ S (iff ^ 2002-255866) o jx It^ ic T . gij^fi^t/ i: L T "F 
> ^ > ib*^/^-t -5, C i: tlT S T ^ ^ > ^ > ;f?^-#M tc fit L Jt □ . 19 3n 

mlc felt S]g]©^*»{g:T-t -g. ^36. m.^'iiii^\z^Wt ^-r y 9 y (Dmit 0 . 5%l-::iT 
. ^ S L < a 0 • 1 % . ^ ic ^ ^ L < ti 0 . 0 5 % lit 1^ ic -t S 'jx^ ij*#> S o T y ^ > J7 
>li_hie^'l4fbjxl^;<?5*ff^^]®^lcS^-tS*-^fe§vMi. ^ ft ^ If «!1 vi J: 

-5) 3 i?* T § -2) o 
[ 0 0 3 9 ] 
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^fz. t r an s— -x^:^';>. e xo— -T^h Hai^i^ ^ X2 zy 9 'J :x. Zy (D m 'W. "t" 
- 9 ^^2\Z^.'f , 















trans— ~r 1^3 ' J ly 


exo-^ t K □ V V ^ 
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187.31 


185 




760mHg 


C 


-30.382 


-79 




20''C(/4''C) 
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1 .46932 
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jmt)Ti^;SJt1ic^¥ti Dn/dT 
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-0.000056 




- 




5x 10"^° 
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2.128 


2.86 




20"C 


dyn/cm 


29.89 
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20°C 


cal/ deg.mol 
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48.5 
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413.8 
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atm 
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mmHg 
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p m T' cfe -g) o 
[ 0 0 4 0 ] 

■^wtm<n'm.'^mitwm.^\t ( 1 - 1 ) ( 1 - 9 ) hm\tfi^mm.^^~t ^ 

T'fJ;ilJl 9 3 n m fcMt -5 US 7t S /Jn ^ < ^ T ^ . M & <^ H)^ 7t jiSSC M ^ 

«T t U i^* X h 7° a 7 T ^HC^ t ti^m^H- . C tl <7) ^ -hlfi # ^ il 

^v£Tl|«l-t^ Z i: IC J; o Tl^i-t-S 3 i: t,*1:% -S o #IJ ;c ( 1 - 1 ) ( 1 - 5 ) . ( 

1 - 7 ) ~ ( 1 - 9 ) <?^^3t^lr-t ^ . taf^}^fb**ft:^if^^cov^T a. -ii srt ^ i^t -jf . tK 

^ J: ^ 3 tl ffi ^ ^ -t± T ^ M -t -B 3 i: ^ -g) o 

^ . f b ic J: o T a Hti 51 ^ >5r -7 Bti ic T ^1. ^ 'j '14 * Tii -7 > ^ > T 3^11 
[ 0 0 4 1 ] 

^-)^a4^Mln*S^^1r-t ^ fb^i^<7>^ilc^^'5rft!l. iK»^a'l4fb^i^<^ I^S ^c1r^T• 
^ US IS H i: -5 t)^^f^ L^-t < ^m\^\c3h^ o fi^ ^ L mUSlS tt - 2 0 °C 
4 0 °C . !tf ^ S L muss - 1 0 °C 2 0 °C T ^ » 



± le -1^ 51 ^ m II T W M ^ ff -7 Jt ^ m II It ic * IE <^ M # 4^ ic -t ^ -i^ a ^ i * ^ 
[ 0 0 4 2 ] 

L v^III^S^li 1 0 1 0 0 ST^fc^ IIs^l^f(^?i5i6/cJt i^^ffi. hijt^ 
o iff IC^$ L v^IIl^l^idJ 3 0 1^- 1 0 OlST'*>-g.o 

3 0°C~1 2 0°C. ifflC^^L ^SSS a 3 O'C^S 0°CX'3h^, 
hm<r)Umm.mX'<r)mm^'ij-^j: ^ tL!!b\z . 'J>^ ^ ^c 1^; c T li S S i± T T' =2: 7 c 

±ieffiM3«ilIItJS^^fcti7';L :J->#<?^^M'l±^~^x#HMTTtf 'Sr 7 3 i: ;b^^^ t Lv^„ 

m^\t 1 0 0 0 p p mi-ilT. ^\zn^ L <\tl 0 p p miiiT. m\zn^ L < 1 p p mi-il 
T T -5 o 

t ±IQ3?aiI<7> 7 *>ii-7> ^>^Mic ^ 3?ailtiitf Ic#^§jK<^)^^— )^*^taia*g 
[ 0 0 4 3 ] 

M#fJi:LT. (cis. trans-;E-a-i|^:AldrichaM)-T'^';>. tra 
n s - i"^ 'J > (^^fbi^aM) . '^m-t^%mm l ICTK-t^^vST'^ffiM^tf =5: o f^iffiM^ t 
rans— ■t';^''^> (1) . -J X2 ^ )i ^ -fy-7°nt°;ui>^7a'-.^-*t>. vi ir 
^ 9 y . iy ^ 9 y . ^MM 2 ic^-t;'? TlfM^tf =5r o /i^f trans - 

> ( 2 ) . ^Sfel^iJ 3 ^c5K-t^viTffiM^^f o /clf MR e xo--7^h^tKai^*^^'a 
9 i^':^y ( 1 ) . ^SfefJ 4 tc^-t^'JvSTllM^tf o f^ffiMR exo-^K^tFn 
>?^^n-<>5'>*x> (2) . mum 5 tCTKi-^^iiTlf M^tf 4' o Tzmm'^ trans- 
> ( 3 ) . 6 tc^-t:^vST#HM^tf o /^ISM^ exo-T^h^tKai^-^- 

^ vi-^y 9 i;-jzy ( 3 ) . ^Sfel^O 7 ic ^i" ^'J S T l#M ^ tf o /iffiMR^- >- ^ a --.^ ^ ;u 

[ 0 0 4 4 ] 

Jg^^tj , cis. trans— -T^^V^iDclc ^^MR trans--T-^X7';>. >''^^ 
XI >\. ^ 'J -7° u tf )i iy x=i ^ y ^ y ^ x=i ir 9 y . y ^ n -^v' 9 y ^ -r-bh — 

h ') ^iiz'o\^xm^^i^X'<Dmfi-^'kw\MLrzo mi^mmit. moller-wedel 

=r - >_5'_x^^ha>-^-l r^v V - V I S - I R ^ffl . PJ^^vStt^/J^ 
mn vSlc J; ^ flJ^fiS 2 5 °CT-ilJS L 

Slii^lJ. iU/^vi A t aPJ/^vS B Tff 'Sr o /io iO/^vSAtt. mmmf^^ 0 . 5ppm 
\iiT iz^ML fz^MMMMco — 'y^ -y ^ :^t^X' ') ^ h ^ 7 n ^ u > MMf^co 
7\:1^^ 1 0 mm<7> ;MCi^#<7> > 7" 'j > r^tf ^'V^ . H ^7\: SiM J A S C O - V - 5 

jx It ^ 1+ ff ic J; ►) miELfz'^. Z<7)i$.^^ tlzytm^ 1 mmlcma: Lfcf6T*>-5). 



7^ : yt^M 1 0 mm) ^izmi^^ ^ y y ') y ^^'ift£ fzo ±m^^'i^m^^x. 

ytnm JASCO-V - 550 ic 5 0 mm-b ^-^y y Ji . yt^M 1 0 mm 

co^ Ji ^ ') y T L y 7-. t L T PJ ^ 'Sr -o fz, ^m^^ ^tm^ 4 0 mm^f:: *) <r>myt 
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1.48 


mSmtrans-T^;b'J>(3) 
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1.63 


1.48 




lOiiJLT 
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1.49 


*iiS^f*:exo-Th^tKPvf>^P'-^>i^vx>(3) 
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97.3 
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1.48 
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1.59 
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1.46 
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[ 0 0 4 5 ] 

-So z^fzdb. znh<^it^^iimm.mm^mL . mm. t ^i. ^- > # ^ iix <jo 
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t r a n s --7=^^ > (2) ic )^f i" § ^fl^i^J >§ » S ^ )X <^ ^ vS T iO L „ 
is- ilj i: L T K 'J 7 0^ ^ ;u X ;U ^ ^ A • ; 7 --u u — n — 7' 5^ > 7s — H ^ 
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Z W\x tsi ^ tz . ^<?)^. L ^c^^m^fl^i :r>7K5 0mlTllH]. Mfnj^^TK*-^ 
h 'i ^ A^iSiST 3 l£lv5tvf L f-o ^<?^^^fi)l^l47KT 3 0-i5t-if L f-o c .>±f T' p H ti 
7 LTv^ ^ C ii^fillf. Lfco ^c;)^. fiti^^ ^ A ^ ffl ^^/S ^ L 
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3 0 ^t^^'^y ') > ^L. 19 3 nmlzisl-f ^mm^'kW\& ( iUS^ff^ JilfiS-^ C 

0 0 3 7 ] cT^^^f^f^tc J: ^ ) L h c ^ . TtSS:^ 1 mml^ST 87.7 % T' ^Ib o o ^Sr . 

^'i^i^itmmmmizLxn^w^. mmmmLfz:^^ ^^m^x^i^WLtz. # a a <^ 

it^^^mi^k 7. ^ n ^ h r ^ 7 ^ - tc =fc L h C ^ 9 9 . 9 4 % o 
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iS^^iyi] LTff o /ctM5'ftt^]5fe#J 1 ^ [B] tl ^ T rt5 Mix t r a n s - =F H ^) y (^^ft: 
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15^ > h a - L Ttf =5r o i^M * ]5fe #y 3 t |b] tl <^ ^ T m IJx exo-^h^tHn 
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Ltzo ^fz. ±.m<D-m^Wi'?it2S'cx'mmx'Mrz^iirz^u--^t'v^:^co<^x^'if^^ 
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